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^Mfe <y^€^ #-g- #-s>fe 3&€*H 14t ^ 5ftfe 3* 3 

<31> fflSo)] tfl^ol ^Jg^g^ ^(R), ^3rflAlB)( C ), <?1^B1(L)7> jftO.^ 

<32> O.S. Bfls)^ i^fe <&7}&<&<>\) rcf-ef ^tg-o] ^>7l nfl^-o]] 

^ ^^7lS^-Bl #_S_ #7,} JLSfc*|-fe ^*}3- liS) A>-g-Elj7 ^, 

iflofl tifl^^ tifle^Bl di*Hfe ^7> JlS^ c£^n> Jf-^ ^ 

4^fl"°m H-s] ^ sj«H tiflel^Bi <$i=H] ^oj- t^J-o] 

^3*1 #di*H 7^ ^ff-7> Wfl^^ ^}o\) 12711 Mir ^7} JLJ1L 

*1 &7fl E)^ ^"71 ^S.^ 3}-^^-O.^Bl o]<^ ^ Wfl^Ei ^-^ 

dfcSi?- ^ <H3H^ sjfe sa^. 
<33> atb, tifle]^ i7>^ £3*1 ^ ^^HH ^n^s, O}^ 
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Bf 71^ ojia^ fl* ^ ojq-. P^^S. <^E^ SL^of] ^^7> nfl ZL gfrd) « 

&-§- 7>*U ojcf. ojJL ol^H JL^^ofl^ 4,7>^ 7]^o] tif^T)] 5^31, o] j}^ 

^8 3jS<*|) *1H*H 5L^S.<iJI ^c}^^- 
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£^*H ^ «B|* ^€*>^, #71 h^o}^ # ^ ^+ 7l¥ ^. ^ 

^4 ^ wfle]iB] d>7>^ ^7}o| ^o_ s ^ «.^o]uj- 

3S» Jl#^ JLiiL J£5l^ ^ ^ o}xJ^ t aflel^E] ^7>Vi4 ^ 

^ SM, ^fojt} sj^o] C>^^ ^ ol^ 

<&7}£\X) -S-^oflAl ^^-SJBJ^ ^ ^^^B)^ ^ ^ 7] - 

* 3^ ol^El-nfl^^B]^ ^7) m^ol <$1jri£ ^^-T^ 

oj-o^^ 401(1)^ ^b]» ^§ ^ ojrf. c]e^ *UMBe)^ ^ ^>u|. o] 

^71 J}>g ^aj-^tfl^ aj^s. Aj^^ ^ <£t± 
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&t)r. ^4 ^ ^ s)- ^^ 7 > # 7 ] 4i^ol ^ 

€^ «fl^ ^ ^-$M ^S«j-7]£. ^l^^T ^5} 7\7\ ±. 

<38> J£5afe 47^ dL^}7> *>uj-^l 7)1^3 ^Bfl 7l^<^l 4^ 2^ I ^yo} 

TflS M-Bj-Xfl^ TflS ^£o]jL ( i 5b *J £5cfe o]e)^- ^2flo| ^ ^t£ £ 

^ ^^£ 0 1^-. £5a« 7)H (501)^1^ zj- ^7s>^ tfl*j: ^w-^- 7>S.^]S^ 

Till 2fl^(510)^l *t i*M^ S-*f- 47fl7> T^^S ^^2S)<H &tf. ^71 Till A]H 

(501)3 *fll £.31*11 3^(510)3 #^£r °Jf^A£ Af-g-51^ ^ *H2 «S|J=L #74(530, 
531H "S^t}. 7112 AlH(502)oflir *fll £3l*l] tffl€(510H iH^HRr ^-2-3. 7^2 £3131 
sfl€(511)ol ^AjsjjL, =L°) <8= #Jffe- W **K3*1)3. 7>-g-£)i=. 7fl3 3^ ^>(532)^ 
^rf. o]^ z>,£ zj- a!h» ^^j! ^ ^ EL7}sL ^ dM§*M 711 

a^cf-. £5a3 (b)4| £7.m a>s»f z>ol ># 7 ] 7)1 1 ^ 7fl2 £3l*f| ^€(510, 511)^ £ 

^ ^313 ^<=fl £#3q£I=. *gAjsH t £5a o} (c)<Hl £X|^ w><4 z>ol ^£6j|i=. 
Till, 7)12 S 7)13 ^1^- ^>(530 , 531, 532)1- ^Aj^^Jl, 3i^g z>ol o]f <qw ^Hl 

^4 7)U £31*11 sf|€(510)3 <# 7112 £3131 Jfl€(511)^ ^^Al^ | i*} 

♦ ol^jj i^oJH 7MM*(2$ M-^ Jf^-ol trH-o} ^*>7fl ^4. 



£5b^ £5a<>fl 5.^1^ TflS ^gofl nf-e}- #Aj^ | ^ B -B» ^ef ^£ 

°H, ^5C^ ^7l I 4lA>l- ^6)17-1 H>EJ-^. 3g^£C>lli)-. ^^0.^. ^^71^^ ^1^- 

# 7>^4- nfl 27)1 Si 31^- 7>olo)l ^i^>7> ^Sjfe dt^S-H , -fr^lS *}°)°\] ^JL ^ 7flSj £ 
3l^l(^^)7> 71 Si* ^3. ^<H7l <&-§r Xtfl Tl^Al^i ^ ^Aj^tj-. £ 5 b» ^ ^1 i^^l 
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4 €(510)4 42 5L44 4€(511)°1 4j=4 44* ^ ^44 5*^-4, S5c» 

41 £44 3fl€(510)4 7fl2 5.44 sfl^(511)o] ^ «g<s?(540)^# f^44 S£4. 4 
44 ^sflAl^^ ^ ^(540)4 ^^ofl til^^Jl, ^ £444 44<*f] «>44t!:4. 

<40> ol&)^. ^ ^ £5d ^| ^ 7 > 44 1 ! ^ &4. j£5a 44 J£5(H 

4 £41* 3# ^ 2#4 4^ 44fe ^4 ^4^1 ^S, ^ 4^ff jL-g-o] 905.S. 

5L44fe 4* sl^^(feedthrough)^ 4s|)444 

<4i> olssf 3^4 4444* 44<3 -f-4 A>-g-§}^ ^-f ( a )4 

4*H44» 44<3 ^-4 sgB\2. 4-§-4fe 34.4 ^4^ ^H§(b)4 5L5e«\) £444 £ 
a]^ 44 £oi <gi£44 4444^ 4^^§ 4444fe 471 ^4^ &4 
^4. stl ^2fl44^ ^1^4 ^#^^4 ^44:4 ^ ^ ^4 

^44 &4 ^tb -a-a &-a- 3.711 m ^ &4 3^4^ 4^ 

^ 4# $ ^4fe €^ 444^1 &4 4~g-£)zL &4. 
<42> us] 4, o]4^ ^sflo^ ^ ^ ^4fe ^4^^ 4th ^ 31^4-4^4 ^°ls 44 ^ 

^ ^ ^4^tfl4 aijls Aj^^ 4^ ^*344 4^, ^-7>si4€^ 4-B-47} 

€4fe tfls. s^>47> -§-0144 ##4. 444, -S-^4fe ^4^ ^HHl 4i4* 4 

W 44 44^4 Sft5S4. 

[^o] o]^.jia> 4fe 4#3 4*M 
<43> £ ^4 4^4 ^4 4#4 *m*\7} 4th 4-2-3.4, 4^4 44 

^4 ^4 7fl^-oi %^-*>7fl 4*3 4* 4^ 4 ^4 ^44 ^7>4^4^ sM- *HHM 

44fe 44^: *r Sife- 4^ ^ ^4» 4^4fe 4°14. 
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<44> £ tj* -g-H^fl #^<X *Hd* -g-°l*l-Xl 2^S|~b, ^, # 

<45> tQ-x$<!\ rf^- -E-^ ti>^l 33 33. #^ ^ ^> 43 ^ ^^713-^- 

<46> €• *^ 4^ ^7> ^ &o) ^*Kr ^7>>» ^ ^7fl 

«fl*l*Hr ^e]]o]^ *||2:*H i*§3^ ^ ^7>» Xl^^Rf ?H4. 

<47> ^ ^3 42-2}^- ^*>7l W Bfl°<^ tfl^ ^ *§ 

3. X|l S^Xl Xl^o] ^€ XI 1 ^lH^h ^71 X| 1 <S^«>^- «<HH1 

^ Xl2 £#X] ^fl^l cfl^ #Jf» 7>S.^a] ^£ X]2 a]b# iMl, 

xu xu g xi 2 3- <a xu ^ xi2 sq^ ^hi 3-3- ^^si^, 

^•71 XI 2 3E^X| ^H^l ^ T^fe XI 3 £^ ^ S\5L, X|l *lB. ^ ^ 2 

3^ ^ ^ <>l&|«r 3# ^ 4i*HM XI 1 ^ XI 2 4 

^ ^H, ^-71 X|l aUM- XI 2 HtfiS ^f^ji, ^-71 X]l AlHofl ^ 

^€ XI 1 S-^Xl XU AlH^ T^ 1 ^ o]^^ ^ flt].. 

<48> -=-3-i- ^*>7l i=H5- ^ XI 1 £€X1 ^^^1 

^» 7>S.^fi| XU A|H^, >a-7] XU £^X1 ^^-^S. <9= rfl^ 

o]^^ XI 2 £^X1 X12 AlH* Ifs}!, ^-71 X|l 5.31X1 sfl^^ tfl 
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^ Wfc ^ 4U ^ 412 ^ #7H1 ^-71 4|2 £.#41 sfl^ 4|1 ^ 4|2 

<qj=L 4= Si^ 413 ^ #*H1 ^-71 41 1 aIb ^ 412 aih^ 3 

^ ^*H. ^ o]&)^. 3^ ^ ^*hh ^2 £,#41 3fln<q <a ^ , <# 

^ ^^f, £.^r <£ ^7> 4|3 ^ ^7>^ ^ flcf.. ^2 £#4| 3£fl^^ ^ 

W SE^ °<J= l&JjL Afol^ ^« 7 > 4|3 ^ #7>^ ^ ^71 411 g 41 

2 £#41 sfl€^r ^Hr7H7} *%%3. n^S\ZL, ^7) 412 £#41 ^j)^ 4)3 & 

^S]^ *\3, <&^S)o], 4^7fl5l ^ ^7>7> ifl^l c^eflo] ^ 412: 

€ ^ ssum, 412 £#4i *o^i <# 413 ^ #7^ 3^ ^ #71 

411 g 412 £#4| nm^r 4^r7fl7> tg^S. <^^tb *l|fH *M-<?1 4l2 £#4l 

$ tfli$*Kr ^^1 ^ 413 3r*}<4 <#^tb 412 £#4l *H€M 

tfl^Hir ^ #J=L2= A-^s. ^sM, ^r4)3 ^ ^7>7> ^r-a^ xfl^l °mo] ^ 

41S€ ^ ^"71 411 AlB ^ 412 a]b *H£ 4^711 «a ^ Xlul, ^-71 412 

AlSfe 27fl7> <3^>H ajf^ ^ Slrq-. 
<49> #^g ^ floH, ^-71 AlH^ 4121-^lB AlH, Aflef^ AlH, tifl el ^ *1 

— , PTC *M^El Ale NTC A-lP]^ S.^ nr SX^. SE$, £#41 *fl€^r Ag, 

Pt, Pd^l ^ 341^ ^ 9X°-V], ^71 411 £^41 Ni-Cr Ru0 2 ¥ 

^ x-1^1 ^ 214. 

<50> tj.^-^. €• ^Stb ^Al^ofl lfl«fl ^^^J77>> ^4. 

<51> [^AHl 1] 

<52> 5.1a tfl^l 5.1c^ ^ ^^Hl lofl 4= ^ ^7>» ^^*>7l -?1^- £.^014. 



34-11 



102^^2561 #3 2004/7/22 

<53> £ ^AHcfl 2}^ ^ M-Hflfl^ J£la» #2^, #71 ^ 

<54> 4i*}~g- ^Stb4. Ufl^^ ^^4^1, A] 

wfle)^ -S3. Ir^-i- ^l-g-^q- ZnO ^-^1 Bi 2 0 3 , CoO, MnO ^ ^7> 

^ €*Rr «■ SEfe fe-ir -§-^S 24*1 # ^(Ball Mill)«H €S.£-^ar 

^ ^Wl*>7l ^«fl <#7) Wfla)^^^- ^r^l ^7}^ 3. PVBTfl «>*1^ 

(binder)* $15. tflw] ^ 6wt% ^£ ^ W^^lrC toluene/alcohol )7j] 

(solvent)^ -§-*H*l?i ^ dL^ 1- ^(ball mill)^. °J 24*1# ^(milling) ^ 

#^eKslurry)» 4)2:^-51, o]e^ #e]e1» ^ ^ o] j=(Doctor blade) ^ 
^ AS. Sla^r ^ ^^-^ ^Ml^] *lH(100 ^*1 103)5. A^ 1 ^. °H ^4*1^1 

-g- PTCCpositive temperature coefficient) -^p]^ ^V-§- 2^-2} Q£- 

NTCCnegative temperature coefficient) ^>-§- ^$2} Qg. ^-^5. #7l 

HUlKscreen printing) Ag, Pt, Pd ^ ^0]^^ (Paste)* 

«H £#31 

<56> ^i, £ia^| (aHH £^ lOlaS. 1^]^ a]eoi]^ sg ^0.5. oj: ^ ^j=l 

^of| ^ »H oj^ (n0al> n0 a3)5i)- ol^- »]i c§^(H0al, noa3)l: *fl2 

^(110a2)^.S ^€ »H £3131 ^€(110a)# ^^tb^. #7l <g^(110al, 110a3)^tr «S 
4^ ^2 °J°4(110a2)^r "tr-^l- oj^sqol 4,^2] o]^^^ ^ 

7}x]£s. ^^tK »]i A]e(ioia)^ sfl^dioa)^ >112 ^°4^ 
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(llOal, 110a3)^ ^^Rr ^4 ^zfr ^fAS SA^Vfe Afl2 5.$.^] ^(llD-i- 

*1]2 ^1H(102)» »lS-s>Jl Afll ^ *1]2 ^f 1 ^. °H ^ ^2 ^ 

S.la^ (aHH £^ Jfs loibS. XA]^ Afli Al^ofl^ #7] *j|l AlH (lOla)ofl ^fll 5. 

*f|€(110a)4 -R-A>tb ^bJ)^ AlU S-^l ^€(110bH ^^€4. ^l 1 ^, ^1 ^lH(lOlb) 
*lll 3£^3ffl sUHdlOb)^ *Hl ^^^r, £la^ (aH ^ , ^1 *1B 

(101a) -$H ^€ £#31 sflUCllOa)^ *fll ^wj-^ils 5&4. 4* # 

^ Afll Al^doic, lOldHS. <>1^ «<H}-°3. *fll sfl^CllOc, 110d)* ^^tb^f. 

<58> ^Alofl6j| ttj-g. ^ 4iARr ( JEla^l <aH 5.a1€ «V4 ^o] f Af| 2 a|e|(102) a> 

<>H AlU Al^doia, 101b, 101c, 101d)«* ^^A]7lJl Al;ecq ^#-«.o)]^ Si&n} sfl 

€ JjLJl* ^tt 151*1*1 3=(100M- ^^Xl^tq-. c]PlAl^(100)5 3f-*Hr tflAl aj^g a] 

^Aj-^<m Jgejf^ ^AJ^- ojt*. 

<59> ^^lS. AlS^l 7fl^(^- ^AH]6flA^ 4 7fl)^ Sfl^Rr ^ 

*>x+^ AlH^fl Afll £#*fl *>i+^: 343(SUil)*M *lH<*fl 

^S. 4^7fl ^Aj^>j7- o]s.^- ^^a} £l a ^ (a)^ ^ ^^-^l 5|3E^- *H 

<60> #714 £o] vflo} B >tlT5l ^ -fr^ 5L^f- AIItI^I 

3= 300°C ^£°1H 7>«t^ Bl)o]a o>-g-(Bake-out)A]?lt).. zt 4^, 
^ ^ l f 100°C)^]Ai ^Aj-sH S-la^ (b)«1| SAl^ 

^ ^1(120)« ^1(120)3] ^^^1^ ^|1 afl^CllOa, 110b, 110c, 
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110d)^ *)U ^ ^ ^2 2E#*i| ^(m)^ Z}- <g S.^- i-fr£|jEL 

^> 

<61> ^, <2|JjL &^$\ ^(^]» £la^ (bW ^6\] 

^ #^Mr ^^TO 34- 47fl)<4 tcJ-b}- ^J^ofl ^ol sj-o};*) ji^. cl^3.(disc)^l 

^ s)H^H(Ag-paste)l- ^tl ^, 4i^(120)^l c]i3t ^ ^l€ A l^(dipping^-§-) 
^l^fl^r 3 ^r^H =L<% ^ S.l a Sl ( C H 5.*]$. w>S+ z>o| ^ 

bfl 47^ *m ^ *|]2 ^ ^>(130, 131)59- *ll3 ^ ^>(132)» ^§^1^3. 

^, *lll 5.^^)1 ^l^(110a, 110b, 110c, 110d)^ 7fll z\ i^if. ^>6fl tfl-§-*Hr z}- 

*lll ^ »12 ^ ^-(130, 131H "S^sl^l, *ll2 J£3l*ll sfl^dii) 
^ #^Nr ^ #*K3*1 ^1^-) < ?1 ^13 ^ ^^^4- °1 34-, #*R^ ^2 

51^1 ^€(111)^ ^w.^ fltj-. 

<62> ^oi|.^ O.S., 47fl s) ^x}7} <£zf\s, ^€ €*H^ A% ^ ^ 

»U JE^l 2fl^(noa, 110b, 110c, llOd)^: cHS- i*}^ :£;£*11 2fl^o] ^^s)^] rf^ 
*l-8-*H ^3-€^. ^A7\ ^o] 7 > zi 5^*11 21- 7 flit *1 

<63> ^-7] £ i a oil ^X\Q »12 £^^11 3^^(111)^ X[o)d\) ^JL ^1 £^^1 2fl^(110a, 

110b, 110c, 110d)ol W^-oll z^^Q ?io]4. x£i a oj ^.^^ tcj-e). 

^ ^7H1A-1 A]E ^ ^2 AlH7> SlSi^ £lb<Hl £7.]^ 13>Sl- ^> 

^. S)S.£^a1 si^l sfl^^l «^^S1 ^ ^ ^ofl o^^^ »H ^ 2)12 ^1^- ^r7> 
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(130, 131)^ <g#^ a ^ bolol, *)12 S.^ 4€(111)^ ^3 

<64> o]Sf ^-o] £l a o]] £A]^ «j-^CLS *flS€ ^ ^7}tt ^12. Bj-^l^l Sl^J^i 

(llOal, 110a3 Slc^r ^ -gXH^ ^ ^*>(FT 0 )^ ^^sHttt £5a £5f<^l 

<65> [^H 2] 

<66> £2a ifl*| £2d^l ^Hl 2^ W #*>S Af-g-s)^ Si^) sfl^^ tgtg 

<67> £2afe 47fl^ ^^7} -sH-^ ^J°5. *f|2:€ ^*HH tcf^- 2]f ^ ^>oj ^2- ^ 

^ °l-§-*M ^3.^ s^ig (screen printing) ^ Ag. Pt, Pd ^ 

>j|l ^^(210)^1 ^3 *fll AlH(201)^-, »U 3^(210)4 *1 
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^ ^4 *ll2 5l3l*)l 2()^(211)ol ^2 AlH(202)» aflSth}. *lll 51#*H 

4€(210)S] <£ <3#3#*K1 *lll ^ ;f2 ^ #*K230, 231)^ ^S)^, *\)2 

Bfl€(211)^ ^ Wfe 27fl ^-^-.9-^. ^-71 £M *fll ^ ^12 ^-*f #*K230, 231)4^ 
^1 9X^ 27^ ^>(^^l)ol »13 ^ ^>(232)^ o) %°. t *H2 5L#z\] 

^€(211)^ <U ^VM-sl ^ ^K^*] ^51 

<69> zj-z}-*! a]h -?H| 4^7^ *m ^ ^12 51^1*11 3^^(210, 211)^: 

^n$\ %<L3. ^2:^ *fl, »]1 51^ ^^#(210)^8: ^ ^3*1 

43 ^K^^^-S- S^Dl- ^^^R> >112 513131 3fl!i(211)«r ^3. ^ 

?H cl^ ^}c^ t £2 a^ (aH 51A^ Qo) , *|ll 

51^ 5fl€(210)3|- &<&^t ^JlS. ^€ *fl2 £^.^1 2f)€(211)^r Jg-Qifr ^ofl «g 
Tgofs-ol A-l^. o^sM *fl3 51^- ^(232)4 ^^^4. 

<70> -^-71^- ^-ol z}- s%Qo] 2711^1 *U1 AlH^ 27B^1 *)12 AlH» 

7l31 ZL flcfl DHX|H(200)-I- #<>1 ^ <£3^ 7 1-^.^ o^T-^. 

4. ^HHH^r 27^ X\^S>[ 2711*1 *f|2 AlHS ^3. ^#a1?1zl £ULi4, ^ 

<71> J£ 7 )ty A]B#£r -a ah ha-i y>sq- Zj-^ HjMa. 

^ ^ai^i J*:, <qjf £^>g- ^a^ ^ i*>» 

<72> ^71^ 3f*qjL ^-aj-^ 21 ^tb 371 a ^^4. "t^ XAl 

2^ iflAjO.S. ^4-^ ^^>7> ^ ^Sl^, 4^71151 
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iL-S€^. *)U £.^^11 se^(2l0)^ <& o^s} ^jj! ^ ^2 ^ ^>(230, 

231)^ <S#3 a ^ b^, *ll2 £.3i*H 4^(211)^1 »13 ^ 

(232)^ ^H*}. 

<74> £ .gAH 2^1 3# ^ ^>51 **** -M^Rr £2c«- ^-a^, 3^ ^ 

*lU ^ *1]2 '^H 7>^^1^ ^ofl ecJ.^ ^o] c^^Tfl ^*Kr *1 

^ SU 1 }. £2c^l ia>5q- ^ol aijt s^ol^S. A>-§-^ £#*|1 sf|^(210)^l £2c^ 

^ ^-o] ^oj-^ ^ °>2flS ^^-(ii)7> ^SJL ( £2c^ -f^N M€ «> 

^- £°1 -f^ ^(i 3 )7> JLStII ol^fl 5}ol<£ ^ 2 £#*!] 

^€(211)«^m °a^7> <H^* ^ ^>2flS £-fKi 2 , i 4 ) 

7} 1=711 tyty*), £2c^ 3^ofl £A]^ 5J-0131- ^j*) 5}°]^ Jr^^ SHKil, 

i 2 )^r ^- 1# ^^*V7l ufl^H ^7>^1^€^ 2|^7> S\JL, £2c^ £A]^ A] 

J: e}<?14 ^ e^'M ihh ^(i 3 , i 4 )^ a^ ^>tfl « 0 >^(^, 180£)o_S. Jl=.71 

<75> £^ofl^ £.A]sl<>| 5a^l ^1^> ^>7l 27fl ^ afll ^^(201) *W ofl ^2 a1h(202)» 

<£^r*H ^4 41 J:* ^ 5*^ fS7} ^7>^7l n&o\] 

<?6> £2(fe ^2fl 7l#6fl ^ ^>sq- ^tg ^A^l 2^1 
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3 ^sH* E-^m = b>^ £<>1, ^ ^AH^ 3^ 3 

7W*|fe- 4^ = 7 > «y^^^7> S.2bS] ^°\] 51 a]^ ^ ^V(FTi) 

^Kl^^Sr 3|tfl7> 5]7l nfl^oj] J£2d£} ^H^H ^efl^l ^3 Si S)^^-^ 
(FT)£-4 ^Sl^M ^>^H, £2b^ -*MH ^7>(FT 2 )^ f-7}*l^€^fe ^7> 

<77> ol^ ^o], j£X\6\}d\} ttj-^ ^ ^7}^ ^ #*H1 7>«fl^l^ ^ofl 

^> ifl^ H7l» ^H^r ^ ^71 x4l^l ^*Kr ^^Hr ^H3^ ^ ^ & 

A. # 4^ ^ SAl» 4\^o$\ & X\f% ^o>^Vrf. 

<78> [^Alc^l 3] 

<79> £.3a tfl^l £3c°fl £A]^ -^Al^ 34 ^-71 ^A]cfl 2 » <1^i , ^ ^ 

-ft-*]*} 1 ^ ^S.^ ^^Hr ^^7> ^-ir -g-g-^- ^ 5fe 3^ ^ 

<80> ^aH] 3^ ^<12 JE^] sfl^(311)^r ^l^*>al^ ^aH 2^- tMJ* 3Hr^. *fl2 

3E.#*f) ^€(311)^: 51^3)1 s|) 11(310) 4 ^<Htb "^SLS, a]H^ °J= o^s)^ »12 

AlH(302) ^1 ^-^5)31, ^ #A}<y *fl3 ^ #*}(331)7> *|)2 5.^1 *f|€ (311)^1 
^- ^^S^- A}2 5. #31 ^^(311)51 tflW^ 27fl 2 7fl^ »]3 

#*>(331H <a^€^-. ^ >112 5.^31 ^^(311)^ ^Aj.a.51 ^7}- *fl3 

^ #*K33lH ^£ 9XA. £3a^ ( a H 5=^1 € «><4 ^o] , 4^7^ ^ 

±^7} »S«S ufl^s]^ ^-f , ^2 ^€(311)3] ^A>7>(+) ^^fl« ^ 
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<8i> 43 aH 3^1 3# ^ ^>fe ^aH 2^ ^ o.S 

71 nflM ^7^ ^2: tfl^b 6. ^^tf. 

<82> J£3b» #2:^, £ ^6)] 36J) ^ ^ Z^o] ^^t}. 5}*1 0_S. 

S.^ ^€(310)^ ^ »>SflS. ^(i)7> MJE^- ^ g^Hfr 7R>4. 

e}o]ol ^ 2 £^^1 3tfi^(311)^r ^Ajo] ;g*H c^sH *ll2 JSL^l ^€(311) 

3 3HKi a , i b )7> ^4. tcj-eH, ^(i a )7> Aij: ej-oi 

4 3*1 2^1^ ^o] ^isr}7l ^"Kl^B^r ^tfl 7 > S|ul, ^(i b )7> jL = fe 

°lt^- ^$\s)JL ms.^] ^€(311)^ s)-^ ^MtI 

<83> SEtt S^^r S^l^M 5**1 ^1^> #7l 27fl£| *fll A]H(301) A>o]6)] Xfl 2 AlS(302)» 

^4 41M *r Sife ^3L7> ^7>*>7l Aj-oj ^ 

<84> £3c^ ^5fl 7l^ofl ffj-^ ^ 4lA>5f 3«i| 3# ^ 4i7>^ ^ 

^ ^-i" 5*1 rLBfl^o]cf. £3c ol] W}<4 ^-o] f A] A] 6fl 30]] icj-S. ^ ^ 

^7}(FT 3 )^ ^sfl£} 5il^.i^^(FT)^.T4 ^^O] #6>*H ^4- 

^(FT)^ ^-t- eKl*)- 3*1 aj-^io] 90S ^\9m^7} 7^ 3H 

W 1*H, ^#t!r «>4 ^ £3a^l »]2£^^ll ^^(311)^ ^Kl^ ^1^^^ #ff- 

*>7l tffl^clrf. ttj-SM, icOl^ ^]7l ^-Aj^- ^2fl^ o^^o] 3£|^^3j. ^ol ^ Aj-og ^ 

-i -B-A]^A-l 5) ^o]^ ^^7> ^-fofl -§-§-^ ^ Sic)-. 

<85> M. AjAHofjA-^ ^2 S.^ ^€(311)^) ^^-7} A>-§-^ ^ ^ 3*||3 ^H 
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t& 333. 41^1 (« 1:^ 3*13 2/3*1 ^4HH m £44 33*1* *r $X 



<86> [-*UH 4] 

<87> £4a ^4 £4c<*f| £ ^Hl 4^ #7l -g^H 2 ^ 3^- ^l^i , & 

^T, €• ^HHH^r ^ ^ S A>-g-3E|^ JE^l 3flli4 SHJ*H 
°H ^l7Hfl ^fe #^r4 ^cfl Aj-^^ol 34 *^tt €^4 <g#^^6)l 

^4 #^4 ^<a§>£S. ^7><yi3€^ ti-jr ^7>44 3r€ ^"4 ic^l^ *ll 

7i ^# -fM*v^ #± ^ ^4*r* ^ 3^ ^ ^hi 4tt *W4. 

<88> 4^ »12 3E.#*JI »13 4^ #43 44# ^l^^Jlfe >i^H 2 ^ 34 ^ 

•atb *Hr4. 

<89> JE4a3 (aH J£4€ 44 zj-o] , *fl 2 £.*i*l| sfl^(411)^r *fll £^^1 3^(410)4 ^ 

tg: 4H4 #^4 °134°1 ^12 4H(402) #<*f| ^3^, W #4^ *fl3 #4 

^2 SL^l 4 €(411)4 <£ tfl-# #-¥-4 <2M4. 4^71)51 #4 «U4 
3tt Sl^tb ^2 3=^*H ^^(411)^ tfl^>^ 4-44 «] ^.w^ A-^s ^^^4. ^, 

34^ Ufl*^ 27fl^l ^|2 £^*H Jw«€(411)4 tfl^fe 4-44 <£ iftJffc ^|3 4^ #4 
(432)4 43 £^4. 

oo> £ ^34 ^A]ofl 4<H1 4€- ^ ^4^ ##4 2 ^ 34 ^-^^r *&4°-S. 4 

2:471 T^^ofl o^H alls ^6fl tfl^ ^-8r ^tb4. ' 

/ 
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*)U £#31) 34|^(410)^ ^ ^Bfls. ^(i)7> ^ 7>^. 

*fll ^€(410)^ f$\<%$= 7>7l^o] ^^£)<H, *fll 5.^^11 sfi€(410)^ & 

m n^(4lW) »U £^^11 sfl€(4l0HH J: 

(i)7> -^£^711 U^A) aij: e|-o]jz)- ^x) Sj-olofl ^ 

ofl 4*1) n** a?^ ^ i7>^ S^X\% £4c<^l £o) , ^efl 40)] 4 = 

3^ ^ i*KFT 4 )fe ^2fl^ ^^01 3}=i^i§(FT)iLq- ^>^l7fl o)JL*i), 

*4 ^ icOl^ ^]7l JH3£r -fr*|*fcil ^ #%ofl i7} 

<92> a^V S^oilfe £Al=)<H 5ft*l ^"71 27fl£} Afll ^1^(401) AMofl ^2 a]e(402)S 

<?!^H ^M'S, 31^3^- i^o]^ AlJl^ ^ ^-S.7> ^7>*>7l Hfl^-ofl ^ 

I 

<93> ojAj-o^ ^ A ^] 1 tfl^] 4 S^c-flA} A]H7> tifl^^B] A^o]^ , ^7| *U S.^ ^ 

€(110, 210, 310, 410)^r Ag, Pt, Pd ^ sH^^r 5L##* ^ ^ 5ft tf. Jf- 

*l, -S*H 2 xfl^l 4<M *fll ^^o] N i_Cr 2.^ Ru02 ^ ^-'Hr A-)*J-u))e):±: 

^ 3^ ^ ^7>7> 5^ 2^ 3^g- *HHM « ^ 5ft^. ^"71 AlH7> PTC 

A-H^B] AlH NTC A-^ul^E] AlH^l ^-f^- ^"71 ^ Aj*J-*M^B) 3^ ^ °1 ^J- 

^^■M- -&S^5|- ^A># ^.^>7ll ^4. 
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^ ^-#^r ^ ^^7]S.^-El JL-Oj-^ lit T= 5W. 

-g- ^ 7> ^ £ o] ^ ^ H ^ 

W 4^ 3# ^ 5ft^, ^ aw ^ofl <q*fl ^ 
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Wtt 1] 

^ 7>^l£^ *)] 2 <g^o_3. *fll 5.3*11 sfl^^l 

^7l »]l ^ *)12 2]- «g #Jf^r *1U ^ *|]2 ^ 

^€^3., ^-71 ^12 5.3*11 2flH^ *H5 H Wfe *ll3 ^l^^Ji, 

2] 

*U^1 &<>H, *lll ^ *fl2 a]H^- 7fl<>H, ^-71 *f|l *fl2 AlH^ StflS. 

°13€ si-a- *^ ^ 4i7>. 

Mt 1 ^ 3] 

^-7i ^i 53*0 ^^^s tfl^ ^4 oi^^ ^2 53*11 ^^o| ^ 

^ ^12 5£^]-ZL, 
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#7l 3U 5L#3l <£ tfl^ ^ 3|i ^ »] 2 <qjf ^sqji, #7l 

312 £#31 sf|^ #7l 3U ^ 312 ^Jf ^7><4^ 4* $1*H ^ 313 SlJf i&*H Sl^S] 
31. 

#71 3U AlB ^ 312 ^lJMr 3* ^^-S % 

4] 

3l3tN &<H A 1, #71 312 5.^31 ^JRr 313 ^ #7+4 3* ^# 

AS *Hr 3# ^ :fc*h 
MJt 1 * 5] 

313^1 SWH, #71 312 JE#3l afl^^l A>ol^ ^^-«. 7 > 313 ^ #7>}£}- <£ 

[^^*J- 6] 

313^1 Sfl°W. #71 312 £#31 Sfl^ Wfe 313 sq^- #7}^ <£^_& ?J-g- ^ 

[^T 1 * 7] 

316^1 Si^A-1, #71 311 £ 312 5L#3l 4^7fl7> ^#^|JL, ^l^tb *( 

^o] §>i+o] ^ 2 £#31 ^€^1 tfl^Hf- z^o} rJJjL^ 313 <2}JjL ^>sq- 3$ <?l^s)3L, 

Sl^tt 312 £#31 4€#^1 rfl^>^ zfz]-^ <y ^.w.- ^3. o^sH, 44^711^ ^ 
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WW 8] 
9] 

*H3*J- vfl^l *l]7^ ^ <^ Sa°W, ^-71 *fll AlB ^ *l]2 AlB. ^ 3^51 *H- 

10] 

*i|3* *M & & 5ft •H'M. ^"71 *)12 AlH^ 27fl7> <3^H 3^ 33 

raw 11] 

^3 ^ ^ 
12] 

all 1*8- ^*1 ^17^- ^ SH-M, ^-71 a] hi- s^-*>fe 53^- 

4=-^ ^ 

raW 13] 

2)11^.^*1 *)l7^ ^ IN 5a°H, ^7] a]h^ flflsl^ SL^Vfe 

^ o.S -sRr ^ 
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14] 

xfl^l ^7^ ^ ^. -sj-ofl ^o^, ^-71 PTC a]e» S^Kr 

15] 
16] 

*Hl^ *fl*l ^17^ ^ ^ Sl^W. -5J-7] 5L^1 Ag, Pt, Pd ^ ^ 

S^Kr 3* *3-£3. §fe ^ ^A>. 
17] 

»13^- *fl7^ ^ ^ * ^1 5a°H, #71 ^1 £31*11 sfl^ Ni-Cr SEtt Ru0 2 J §- 

^ 7^^1 sfl^^- 5£^-sr}^ ?A-9r lp8 °JsL ^-fe ^ 
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[51 lb] 

i 

ao UJF ob 

I 

IS. lc] 




(dB) 
[5L 2a] 
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(dB) 
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311 302 
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(dB) 
IS. 4a] 
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(dB) 
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510 511 
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15. 5e] 




(dB) 
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